We examine the determinants of credit ratings for the Eurozone countries over the period 2002-2013 within a panel framework that allows for cross-sectional dependence. We find that government debt and the cumulative current account exert a stronger impact on ratings post-2008 compared to the period before.
Introduction
The significant deterioration of public finances post 2008 has been closely monitored by the three major credit rating agencies (CRAs), Moody's Investor Services, Standard & Poor's and Fitch Ratings (all three account for 95% of the market share 1 ). Most of the attention has focused on the Eurozone countries. In the case of Moody's, seven downgrades were recorded for Greece and five downgrades for Ireland, Portugal, and Spain. Standard & Poor's and Fitch Ratings also followed. Decisions made by the CRAs are crucial since sovereign credit ratings measure the probability that a country will default on its debt obligations and therefore set the tone for the sovereign state's borrowing costs.
Earlier work by e.g. Afonso et al. (2011) and Cavallo et al. (2013) (see also the references therein) examined sovereign credit ratings based on quantitative and qualitative factors.
However, an arguably large number of decisions made by the CRAs remain unexplained.
This has triggered heavy criticism by European politicians, such as Jose Manuel Barroso (the EU Commission's former President) who raised the issue of "deficiencies in their working methods" 2 .
This paper revisits the determinants of credit rating decisions for the Eurozone countries. Our work departs from the earlier literature in three aspects. First, we take into account crosssectional dependence that is present in the data. Second, we examine the role of the cumulated current account. Third, we assess whether the crisis has impacted on the way CRAs make credit rating decisions.
The paper proceeds as follows. The next section discusses the data and our empirical results. The variable of interest is the sovereign credit rating. This study employs the linear transformation of ratings presented in Table 2 . The model specification we adopt takes into account the cross-sectional dependence that is present in the sample. In line with Gros (2011), we further examine whether the cumulative current account is of importance in a monetary union setting. Further, following Baghai et al.
(2014), we examine whether credit ratings agencies have changed their behavior during the crisis. The specification we employ can be written as: The model is estimated using (i) pooled OLS, (ii) fixed effects and (iii) random effects. The
Pesaran (2004) test provides convincing evidence that cross sectional dependence exists in the models without the cross-section averages ( x : cavg); these preliminary results are not reported due to space limitations but are available on request. In fact, cross-sectional dependence would point to the existence of spill-over effects from one Eurozone country to another 3 . Following from this, we follow the common correlated effects (CCE) approach of Pesaran (2006) that includes the cross-section averages of the independent variables as additional regressors denoted by cavg in Tables 3 to 6 . The estimated coefficients on the cross-section averages are not interpretable in a meaningful way; these are merely present to blend out the biasing impact of the unobservable common factor (see e.g. Eberhardt, 2012) .
Tables 3-5 report the empirical results for each one of the three main CRAs. In each model, the first two columns report all estimated coefficients and associated p-values (full model with cavg) whereas the next two columns report only the statistical significant ones (deleting one variable at the time). An improvement in GDP per capita, GDP growth rate, exchange reserves and cumulated current account results in a credit rating upgrade (cumulative current account's significance emerges only during the financial crisis). Notice also the positive impact of World Bank's regulatory quality index; this captures perceptions of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development.
Our results further suggest that both an increase of the unemployment and inflation rates exert negative impact on credit ratings. We also note (based on the interaction of the post 2008 dummy variable with the regressors) that, for all CRAs, government debt developments and the current account weigh more on credit rating decisions post rather than pre-crisis. For instance, the S&P random effects model suggests that the adverse impact of government debt doubles from an estimate of -0.037 to an estimate of -0.037-0.030=-0.067. The message is very similar from the fixed effects model which is preferred over the random effects one based on the Hausman test (reported at the bottom of the table). Indeed, the fixed effects model suggests, for S&P, an increase in the government debt impact from -0.042 pre-crisis to -0.042-0.024=-0.066 afterwards. Equally important, the adverse impact of government debt on credit rating decisions is stronger for Moody's. Indeed, the fixed effects model (which, based on the Hausman test, is preferred over the random effects one) suggests an increase in the debt impact from -0.040 pre-crisis to -0.040-0.037=-0.077 afterwards. Hence, ceteris paribus, an annual increase in the debt-to-GDP ratio by thirteen percentage points brings about one (≈13*0.077) notch downgrade. In our models, this notch downgrade does not depend on any particular threshold such as the 90% debt-to-GDP ratio that Reinhart and Rogoff (2010) deem to be of threat for the growth prospects of a particular country. To account for this possibility, we re-estimated our models by interacting government debt with a dummy variable taking the value of 1 if debt-to-GDP is higher than 90% (and 0 otherwise).
Doing so failed to provide any statistical evidence that CRAs might be more aggressive in downgrading countries faced with debt-to-GDP ratios above the 90% threshold. Further, our point estimates suggest that Moody's places more weight on GDP growth and reserves; this impact does not change pre-or post-crisis. Finally, the impact of the external balance appears largely insignificant (pre-or post-crisis) based on the fixed effects model which is preferred by the data. Table 6 , which uses the average rating of the three CRAs as dependent variable, also suggests that the impact of government debt and the current account is stronger post crisis 4 . Last, but not least, the Pesaran (2004) suggests, for all models in Tables 3-6, no remaining cross-sectional dependence.
Recent research by Livingston et al. (2010) finds that, in the case of corporate bond rating decisions, Moody's has become more conservative (in the sense that it gives more inferior ratings) than S&P post-1998 and that investors value "more" decisions made by Moody's than decisions made by S&P. What we find for Eurozone's sovereign bond market is that
Moody's appears to be placing more weight (compared with the remaining CRAs) on fiscal stance developments. If, indeed, investors value "more" decisions made by Moody's, our results arguably suggest that any rating upgrades decided by Moody's on fiscal related grounds have the potential of accelerating investor faith in Eurozone's troubled peripheral market (particularly in Greece), therefore triggering a rapid reduction in peripheral sovereign bond yields which remained stubbornly elevated during the (recent) financial crisis.
Conclusions
We examine the determinants of credit ratings for the Eurozone countries over the period 2002-2013 in a panel data model which allows for cross-sectional dependence as a form of spill-over effects within Eurozone. Our results suggest that government debt and cumulative current account exert a stronger positive impact on credit ratings post-2008 compared to the period before. Arguably, our model, which allows for cross-sectional dependence and differential impact on credit rating decisions post-2008, could go some way towards shedding some light on how CRAs assign sovereign credit ratings. Note: The estimation is carried out in Stata and the robust standard errors are derived using the vce(robust) option in Stata. 
